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Since August 1989, we have seen 4 patients with leukoplakia of the renal pelvis associated with a
longstanding renal stone. In 2 of them, excretory or retrograde pyelography revealed multiple filling
defects in the left renal pelvis as well as a renal stone, although urine cytological examination was
negative. One of the other 2 patients underwent extracorporeal shock wave lithotripsy (ESWL) for
the renal stone, but this was not followed by the passage of stone fragments. The renal stone in the
remaining patient was associated with staghorn calculi. For stone extraction as well as endoscopic
evaluationofthe intrapelvic lesion, percutaneousnephroscopywasperformed.A small to largeamount
of tissue-like white debris in sheets characteristic of leukoplakia was found in the renal pelvis with
stones embedded in it and was removed directly by forceps or suction and then by irrigating with
saline. We propose that 1) the endourological approach should be recommended for patients with
renal pelvic lesions associated with longstanding renal stones or for patients who show difficulty in
passing stone fragments afterESWL and 2) this entity of leukoplakia should be kept in mind for the
differential diagnosis of renal pelvic lesions associated with renal stones.
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INTRODUCTION
Leukoplakia of the upper and lower urinary tract has been
known for a long time. Usually it is defined as a cornifica-
tion of a normally noncornifying membrane (1) and char-
acterized microscopically as squamous metaplasia of the
transitional epithelium and keratinization frequently asso-
ciated with desquamation (2). However, its pathogenesis,
pathological criteria for diagnosis, natural history, malig-
nant potential, and treatment continue to be enigmatic
(1-3). Although historically the term "cholesteatoma" was
also used for similar conditions, the terminology has been
somewhat confusing. Some authors have separated leuko-
plakia from cholesteatoma and defined them as two differ-
ent entities (4,5). However, as proposed by Hertle and
Androulakakis (2) leukoplakia-cholesteatoma should be
considered as describing the same entity that can be ex-
pressed appropriately together under the term "keratiniz-
ing desquamative squamous metaplasia" (KDSM).
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Regarding the management of leukoplakia-choles-
teatoma, a radical operation has been the policy in the ma-
jority of surgically treated cases, the basic reasons being
the fear of the development of cancer and the recurrence
of the lesion (5,6). Recently conservative surgical man-
agement (kidney-preserving surgical management), some-
times combined with nonsurgical therapy, has been
recommended for urothelial leukoplakia, since there is no
evidence that it is a premalignant lesion nor necessarily a
recurrent condition (7-9). Herein we present our experi-
ence of endourological evaluation and management of
leukoplakia of the renal pelvis and discuss the importance
ofendoscopy, which should be integrated in the diagnosis
and therapy for the intrapelvic lesion.
CASE PRESENTATION
Case 1
A 76-year-old man with a left renal stone was seen at our
hospital. Three years ago he had undergone percutaneous
nephrolithotripsy (PNL) at another hospital for a right168 H. KAKIZAKI et al.
renal pelvic stone that caused right flank pain and febrile
urinary tract infection. At that time the left renal stone had
been pointed out. Afteradmission, routine laboratory stud-
ies, including kidney and liver function were performed
and results were normal. Bacterial urine culture was pos-
itive (Serratia marcescens), and urine cytology was neg-
ative. Analysis of 24-hour urine samples revealed that
urinary excretion ofcalcium, phosphate, and uric acid was
within the normal range. On excretory urography [intra-
venous pyelogram (IVP)], a stringy radiolucent filling de-
fect was documented in the left renal pelvis (Fig. 1), while
the right kidney was normal. A computed tomography
(CT) scan showed tissue with a honeycomb-like appear-
ance in the left renal pelvis with a stone embedded in it
(Fig. 2), indicating its different nature from a urothelial
tumor.
For stone extraction as well as endoscopic evaluation
of the intrapelvic lesion, percutaneous nephroscopy was
performed using a Storz nephroscope. A large amount of
tissue-like white debris in sheets was found in the renal
pelvis, and a stone was embedded in the white debris. The
stone was extracted withan ultrasonic probe, and the white
debris was extirpated endourologicallyby suction. The re-
sected material consisted of slender strips and sheets of
mature, stratified squamous epithelium with prominent
Figure I IVP in Case 1. A stringy radiolucent filling defect was doc-
umented in the left renal pelvis.
Figure 2 CT scan in Case 1. Honeycomb-like tissue was noted in the left renal pelvis with stone embedded in it.LEUKOPLAKIA OF THE RENAL PELVIS 169
keratinization (Fig. 3). The pathological diagnosis was
leukoplakia of the renal pelvis, and no malignant change
was documented histologically. The stone was composed
exclusively of calcium phosphate.
A postoperativeCT scan revealed no residual stone and
debris. However, a follow-up IVP performed about 20
months after the initial endourological treatment demon-
strated the recurrence ofthe same lesion as well as a small
stone in the left renal pelvis, and the second endourolog-
ical procedure was performed in the same manner. Further
follow-up was not available.
Case 2
A 64-year-old woman was admitted to our hospital be-
cause of left renal colic. Five years ago, she had under-
gone extracorporeal shock wave lithotripsy (ESWL) for a
left renal stone at another hospital, accompanied by resid-
ual stone. However, she had refused further treatment be-
cause of lack of symptoms. After admission, routine
laboratory studies were performed and results were nor-
mal. Bacterial urine culture and urine cytology were both
negative. Plain radiography revealed a left renal pelvic
stone displaced inferiorly and multiple calyceal stones.
IVP showed hydrocalyces and a radiolucent mass in the
left renal pelvis. Retrograde pyelography clearly demon-
strated multiple filling defects in the renal pelvis and mid-
dle calyces (Fig. 4A). For stone extraction as well as
endoscopic evaluation of the intrapelvic lesion, percuta-
neous nephroscopy was performed. A large amount of
white debris characteristic ofleukoplakiawas found in the
renal pelvis with a stone embedded in it and extirpated by
forceps or suction (Fig. 5). Histologically the white debris
consisted ofsheets of stratified squamous epithelium with
prominent keratinization and was proved to be leuko-
plakia. For the next 2 weeks, the left renal pelvis was ir-
rigated through a nephrostomy by saline, and then
endoscopic evaluation was again performed. Keratinized
white materials were found in some parts of the renal
pelvis, but the proportion ofmucosa with normal appear-
ance increased dramatically. Residual white debris and a
small stone were removed during this second procedure.
Figure 3 Histological appearance of leukoplakia in Case 1. Stratified squamous epithelium with prominent keratinization was noted.170 H. KAKIZAKI et al.
Figure 4 A. Retrograde pyelography in Case 2, demonstrating multiple filling defects in the renal pelvis and middle calyces. B. Postoperative ante-
grade pyelography in Case 2, showing no filling defect in the left renal pelvis.
Postoperative antegrade pyelography through the
nephrostomy showed no filling defect in the left renal
pelvis and good urine drainage (Fig. 4B). The stone was
composed of calcium phosphate and calcium oxalate.
Recurrence of leukoplakia has not been documented dur-
ing the following 2 years.
Case 3
A 48-year-old man was referred to our hospital for a
right renal stone (Fig. 6A). The right renal stone had
been pointed out 4 years ago when he had undergone
left nephrectomy elsewhere for tuberculosis. After ad-
mission, routine laboratory studies were performed and
results were normal. Urinary infection was not docu-
mented by urine analysis. ESWL was performed for the
right renal stone, but was not followed by passage of
stone fragments (Fig. 6B). IVP and a CT scan (Fig. 7)
showed a renal pelvic stone without a filling defect in
the pelvis. For stone extraction, we performed PNL 10
days after ESWL. Stone fragments were closely associ-
ated with the renal pelvic mucosa. A small amount of
white debris was found in the renal pelvis, which was
proved histologically to be leukoplakia. No recurrence
has been observed radiographically in the 2nd year after
the operation.
Case 4
A 56-year-old woman was referred to our hospital for left
staghorn calculi (Fig. 8) that caused left flank pain. Urine
analysis revealed severe hematopyuria. Bacterial urine
culture was negative. Deteriorated split renal function of
the left kidney was documented by renal dynamic scintig-
raphy using 99mTc-diethylenetriamine pentaacetic acid.
We performed PNL, expecting recovery of left renal func-
tion after stone removal.
A large amount ofwhite debris in sheets was found in the
renal pelvis. The stone was closely associated and mingled
with the white debris and could not be extracted easily.
Left renal function did not recover after PNL.
Furthermore, nephrostomy drainage was impaired be-LEUKOPLAKIA OF THE RENAL PELVIS 171
Figure 5 Appearance of extirpated white debris in Case 2.
cause of residual stone and debris, so a left nephrectomy
was performed 2 weeks after PNL. Histologically the
white debris was proved to be leukoplakia.
DISCUSSION
Squamous metaplasia of the transitional epithelium, ker-
atinization, and subsequent desquamation of the kera-
tinized layers (KDSM) constitute standard pathological
features of leukoplakia and cholesteatoma (2). However,
the pathogenetic relationship of squamous metaplasia,
leukoplakia, cholesteatoma, and squamous cell carcinoma
has been somewhat confusing, and some investigators in-
sisted that the microscopic features of leukoplakia should
include keratinizing squamous metaplasia with atypia
(6,10) ordysplasia 1 ofsquamous epithelial layers. There
also have been some reports describing the concept that
leukoplakia is a premalignant disease because of the as-
sociation of leukoplakia and cancer of the urinary tract
(1,11). Kutzmann (12) suggests a simultaneous associa-
tion of leukoplakia with malignancy of the upper urinary
tract in about 12% of patients. However, the mere coinci-
dence of leukoplakia and squamous cell carcinoma does
notprove an etiological relationship between them. On the
contrary, not a single case of leukoplakia-cholesteatoma
in the upper urinary tract showing progression to squa-
mous cell carcinoma has been documented to date, al-
though a few cases of leukoplakia of the upper urinary
tract with subsequent development of bladder carcinoma
have been reported (1). Thus, we believe that leukoplakia-
cholesteatoma in the upper urinary tract is a benign lesion
on histological grounds.
Leukoplakia of the urinary tract occurs about three
times as often in the bladderas in the renal pelvis and ureter
(1). Based on acomprehensive study of80 cases published
in the literature, Hertle and Androulakakis (2) analyzed
the pathological conditions associated with leukoplakia of
the upper urinary tract. They found that recurrent urinary
infections (21%), urolithiasis (19%), and tuberculosis
(11%) were frequently associated with leukoplakia of the
upper urinary tract, while no associated pathological con-172 H. KAKIZAKI et al.
Figure 6 Plain radiography in Case 3. A. Before ESWL. B. After ESWL. The stone shadow was not significantly changed after ESWL.
ditions were present in 40%. All of our patients had long-
standing renal stones. Two theories have been proposed
for the etiology of urothelial leukoplakia: 1) embryologi-
cally displaced cells of the ectodermal layer and 2) trans-
formation or metaplasia of preexisting transitional
epithelium either spontaneously or in response to certain
noxious stimuli (1-3,8). Mueller et al. (8) described three
women in one family suffering from longstanding irrita-
tion ofthe urinary tractwho had systemic urothelial leuko-
plakia without any underlying pathological condition of
the urinary tract. They supported the former theory by
demonstrating ultrastructurally special cells in the basal
layer of the cornified squamous epithelium of their pa-
tients that was similar to Merkel’s cell of the skin.
Although the exact etiology of urothelial leukoplakia is
uncertain and may vary in individual patients, it is most
important to keep in mind this entity of leukoplakia when
we examine patients with recurrent urinary infections,
urolithiasis, or longstanding irritative symptoms ofthe uri-
nary tract.
Although the diagnosis of leukoplakia of the urinary
tract could be made easily from a combination of the past
history ofrecurrent urinary tract infection associated with
calculous disease, the passage ofwhite debris in the urine,
and the radiological appearance of stringy radiolucent fill-
ing defects in the renal pelvis (13), it might be difficult in
some cases without the typical findings ofleukoplakia, re-
sulting in unnecessary nephrectomy because of suspected
urothelial tumor (14,15). If patients have a long history of
recurrent attacks of flank pain with urinary tract infection
or a renal stone associated with the passage of white de-
bris (desquamated keratinized cells) in the urine and ra-
diological examinations reveal stringy radiolucent filling
defects in the renal pelvis, leukoplakia should be strongly
suspected. None of our patients experienced the passage
of white debris in the urine. The diagnosis of leukoplakia
was first made by endoscopy (nephroscopy), which was
confirmed by histological examinations.
With the advent of excellent optical equipment and a
safe percutaneous puncture technique for the renal pelvis,
renal pelvic lesions with or without a renal stone can be
approached endoscopically either by the transurethral
ureterorenoscope or percutaneous nephroscope. More re-
cently, with the introduction of endourological methods,LEUKOPLAKIA OF THE RENAL PELVIS 173
Figure 7 CT scan after ESWL in Case 3. No intrapelvic lesion other than the stone was not noted.
percutaneous renal surgery (endorenal surgery) has
evolved as a parenchymal-sparing conservative surgery
for renal stones and benign intrapelvic lesions or abnor-
malities such as inflammatory polyp or calyceal divertic-
ulum (16). Furthermore, some investigators suggest that
selected cases of renal pelvic transitional cell carcinoma
might be amenable to percutaneous endourological re-
section (17,18). According to these trends in endourology,
we have been actively performing percutaneous endouro-
logical procedures for renal pelvic lesions associated with
longstanding renal stones or for patients who show diffi-
culty in passing stone fragments after ESWL.
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